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Introduction 34
Wood combustion is a major contributor to atmospheric fine particulate matter (PM) 35 (Bruns et al., 2016) , which could contribute approximately 10−50% of the total organic 36 fraction of atmospheric aerosols (Schauer and Cass, 2000) . In some regions with cold 37
climates, wood smoke-associated aerosols are estimated to account for more than 70% 38 of PM2.5 in winter (Jeong et warming due to their light-absorbing properties (Chen and Bond, 2010) . It has been 44 reported that wood smoke particles are predominant in the inhalable size range (Bari et 45 al., 2010) and their extracts are mutagenic (Kleindienst et al., 1986 ). Exposure to wood 46 smoke can result in adverse health effects associated with acute respiratory infections, 47 is lower than 1 × 10 6 cm s -1 , of which values (1.6 × 10 2 to 1.7 × 10 3 cm s -1 ) in this work 151 also met this condition. In addition, the initial concentration of eugenol was determined 152 with UV lamp turned on. Therefore, the effect of photolysis could be neglected in this 153 work. However, it cannot be ruled out that photolysis under UV irradiation might have 154 influence on the evolution of the oxidation products. 155
The rate constant for the gas-phase reaction of eugenol with OH radicals was 156 determined by the relative rate method, which can be expressed as the following 157 equation experiments. The reactivity of eugenol toward OH radicals is slightly higher than those 202 of guaiacol and 2,6-dimethylphenol, while slightly slower than that of syringol. Table 2 . The wall loss of aerosol particles in the OFR could be ignored, according to 218 our previous results reported by Liu et al. (2014a) . Fig. S5 shows the plots of the SOA 219 yield versus OH exposure at different eugenol concentrations. Higher concentrations 220 resulted in higher amounts of condensable products and subsequently increased SOA 221 yield (Lauraguais et al., 2012) . SOA mass also directly influences the gas/particle12 partitioning, because SOA can serve as the adsorption medium for oxidation products, 223 and higher SOA mass generally results in higher SOA yield (Lauraguais et al., 2012 (Lauraguais et al., , 224 2014b ). In the OFR, in all cases the SOA yield first increased and then decreased as a 225 function of OH exposure (Fig. S5) SOA yield can be described using a widely-used semi-empirical model on the basis 240 of the absorptive gas-particle partitioning of semi-volatile products, in which the overall 241 SOA yield (Y) is given by (Odum et al., 1996) : 242
where αi is the mass-based stoichiometric coefficient for the reaction producing the 244 semi-volatile product i, Kom,i is the gas-particle partitioning equilibrium constant, and 245
Mo is the total aerosol mass concentration. 246
The SOA yield data in Table 2 can be plotted in the form of Eq. (2) to obtain the 247 yield curve for eugenol (Fig. 2) . The simulation of experimental data indicated that a 248 one-product model could accurately reproduce the data (R 2 = 0.98), while the use of 249 two or more products in the model did not significantly improve the fitting quality. 250 Odum et al. (1996) reported that the SOA yield data from the oxidation of aromatic 251 compounds could be fitted well using a two-product model. However, a one-product In this work, considering that the product composition of SOA was not determined, the 258 volatility basis set (VBS) approach was not applied to simulate SOA yields. formation from eugenol oxidation by OH radicals was investigated. As shown in Fig.  366 5, the nitrate concentration measured by the HR-ToF-AMS increased as a function of 367 OH exposure in the presence of 40 ppbv NO2, but it was much lower than the sulfate 368 concentration (Fig. 4) even though the OH rate constant for NO2 was faster than that containing products might be also formed through the reactions involving with NO3 394 radicals, which could be generated by the reaction between NO2 and O3 in this system 395 (Atkinson, 1991) . Using the box model (Peng et al., 2015) and the maximum O3 396 concentration (9.11 ppmv) in this work, the maximum NO3 exposure was calculated to 397 be approximately 1.7 × 10 11 molecules cm -3 s. Compared to the rate constant of eugenol 398 with OH radicals obtained in this work, the rate constant (1.6 × 10 be the upper limit due to the possibility of C−C bond scission of gas-and particle-phase 427 organics oxidized by high OH exposure. Besides, the maximum yield of nitrates for a 428 single reaction step is expected to be approximately 30% (Ziemann and Atkinson, 2012) , 429 this suggests that multiple reaction steps are needed. 
